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(54)TitIe: NOVEL LIGANDS OF NUCLEAR RECEPTORS PPAR'S 



(57) Abstract 

Ligands of nuclear receptors PPAR*s (peroxisome proliferator-activated receptors) which are compounds selected from the group 
consisting of ascofuranone; and ascofiiranone homologs and ascodilorin bomologs having at least an orcyl aldehyde moiety wherein the 
hydrogen atom(s) of die hydro^qrl group(s) at the 2-position and/or the 4-position of the orcyl aldehyde moiety arc substituted by C| is alkyi, 
Ci.,5 alkenyl. CHjCOOH, CH2COO(C,.i5 alkyl). C(C=0)(C,.,5 alkyl). C(=0)(CH2),.,5COOH, nicotinoyl. isonicotinoyl, etc. These ligands 
are usable in preventing and/or treating diabetes; hypertension or cerebrovascular disorders; arteriosclerosis; complications of diabetes; 
chronic inflammation; cachexia; digestive cancers, etc. 



T ;^ 3 7 ^ y V (Ascofuranone) ; 3fet)^{CTy^=i7^^y:/|S]0|ft:X{i 
T 7s ^ ^ ti V > (Ascochlorin) [^i^«cT*S5 o < t ^ /U 

T/Uxk h^U^^^L. W^ir )vy JVT \L K O 2 {4 S tK/ 3^ {i 
4{4(7)7K®f»(7)7K^;i^. Ci^i5T/l/=^/l^^L<t±T/U'ir^/l.^ CH2 
COOH. CHzCOOCi^isT/U^yl^. C(=0)Ci^.5T/U^yU, 
C (= O) (C H 2) i^.oC O O H . ^zr^y^/U^ >r V ^ =1 ^ / ^ 
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2 A mT7y**M 
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m m ^ 
mp^^jtzf^ -ppAR (DmM o^>\^ 

mmu^mmi^^^r, ^Mity^izmm^^r^mmm^zmmr^o)-^. -isl 

Has tc#&T^^f^ \z^^^■r^B^■f}^$> M=E>tf^^L tzm 
r^rztb\zit.--o(D^)-^':r^'-m±-^^^^LTy'i-7-^m^r^'^-^m^^$>^, 



wo 00/53563 PCT/JPOO/01497 

^ML^Mmts.%m.m=^t ltv^^. ldl ^^awu ^7.5^p-J^^^^TVi5© 

S^bSI&^RtX/Xtt^B^t-Sfc©. iSi LDL llil€SJfeS?-r5jfli?illigK<£TSiJ*« 

#^tct)feoTggL^8e)e,tiT#fe. 1960 ^f^, m\ztmmn^Tmthx^ 

<o^mi3iii\z^m\zm.t>fi. -nmz±^tmmm^-^^n.}sbfc. r.-^ 
o^tfi.mii^^'Dtzfz.ib'A%\zmm^nn. <i^-ofz, —oimmf^m^Mm^n 
20 ^u-jv^iSTf^^^t^'D^rjits Mm'Pitmw^^m\z^t^mmitm^)t^m 
^n(yuim^T-^^^j^izi^^rzzt.m-\z^^<DmmmmmB.mii^mm 
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wo 00/S3S63 PCT/JPOO/01497 

tmm\.tL. o^o. ^tiy^':fV'-vELmmMw\timmm\zm^^ 

1982 mz\ti^mm\t.77.n f7W) ymuw. ass ii^iE'^mSy. h h >/ 

10 V'yyn^(i:>^mmmm\z^\,^x. mms^ >xny^m^^^:t:Lt^%^ 

Lfz (Agr. Biol. Chem. 46: 2865-69, 1982). 1980 ¥f^^¥ HAS ^^Tb^<D 

fcsgp^f Seta (c;5:ofc. mmit^m'f'^^ >ir^±x=Ev'Mt^mtfsi^rc 
0v.>^u^y>T*'o/c:, ^(Dit'^mmm^^&vxm^iz^fikvrci!)^. ^0 

20 ^^i-rs TZD ©ffiMtCck D^a^iffi;^;^, TZD 0immmrm±<^mx 
s. '}-nyY^mimm^L':f^~ u~yr>. ^j^zf^-) vvARat\ ^ 

':^v-v ^^X^mt-^n^tZ.^ifii^. tzd t> PPAR ©U^>Ha:b 

T^^B,i-mm<o%m^mm\^x^^^^-^mmfi7m-^titt(Dxh^. ppar i^^:? 

25 uy^-ru-Vi)mm<Dn-^^iy^j-2^:^^^-^^^ Bm.(om±{\:^^%t^ 

^t\Z%1s./vtz^m>X. /'^-^i-^vV-Aiimm^ttU-fey^- (peroxisome 

proliferator-activated receptors) tP^^tlS 'J ir T'^-I^T* -5. ^ D 7 ^ 

-r h ,i:gB5^6<JtC*ii(0<b^^3g^;t-r§ TZD ^^tiftCOV^T'b. ^1^(D:LtU1fi 
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uv/9^do^ PCT/JPOO/01497 

TZD (^mmmmit&^mfikmm'$>r). tzd ttefejgMiiatc^at^ii-rs 

PEAR 7 7 5 'J -O U > KT^S i f,*>tc:$n, 

15 ppAR-cBP ^^'bt-r^mmmmmt<o^mmt:mmr^ c ticct o . mm • 
^^^mmiz^r^mztji^m. Mm(Dmm^M.m^n^z.ti!i^±\,>\zmw^n 

TVi^S. PPAR{C«Ha^^t), F?ARait^tLTWmmiZ6^1fiU PPAR/3« 

20 rzti>^mm^^m\ziSFmvmMtLrcmmmm\t. ^it^ h^-r ><h^ 

^)>mm.mz^m-r^FVARr\z'D\,^T\t. mwmmm\zh. mu. 
m^Rzmmr0rm\z^mLT\.^:hzt^i^ibtiT\.^T. :ine.©Esgfc^su 
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ppARr ©isiijfcoiiT. 1998 ^.ast-'^tii:s:;&^-ofg^$nTVi§(M. 

Ricote et. al., NATURE 391: 79-82. 1998 ; C. Jiang, A. T. Ting and B. Seed. 
NATURE 391: 82-86, 1998). :in?,«, 1S«^t PPARr ©MSt'^,^^^ 

xrcm^r$>^, ^&Mim\zmmLrcmmt'^^ayT'-i^\t. tnf-o, il-i 
±IB(D^3S:«. fsmt-^^ o y 7-z^0^mm\z ppar rmi^y kt^-s^x 

iiS^ AP-l, STAT -RU NF- /c B igP^WH^^-rS t (;:ck D , ^^^^ V 

?S?^i^^j2fiJ«, ^I^U-fey^-PPARr*Sft^fct--5C:i{IJ;»PIL-i5, TNFa:fe 
^nJL-QUE(D^m.'&L'^-i htl^ >3ie^*«p( 7-fe>'»-RNA IC^Jf^tlS 

^Si!)<&^fctTVi^;it«, TNEa^-SVili IL-6 U -fey^-tC^TSt / i!7 D 

mzmimmm^^^^^^ti^ibx^h^. m'i^^m^U(Dtzmz\^. ^i^it-Y 
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<0#ia(R. Ross, New Eng. J. Medicine340: 115-126, 1999 ^WJKKWi^-^M 

5 ^^m(DmMmmmmo tnf ^m^l. &m\zmmwm{m^RmB<o 
"hiz. ^m^hi&Tr^cDT. B^M^mmmnfimmL. f^strntim^vx^tir 

>a#€»?&!SRc;:@#{Ii:oT, PPARr ^iisyY\t-x^tmM^^itt'^m'& 

25 $txTv^s;t'ttT, ^'&iim\zn-r^t^mmtimm:\t^m^his.\.-^L^-ox 
mmmu^mm(Dm^. ^m^^±r^t&mm^K>i!}^?L'oxmm^ 
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wo 00/53563 PCT/JPOO/01497 

mr^mn<Dn\i0k&mmmt. ii#©4s©«(Quaiity of Life; qommm 

'i^skigm. m^^mmmm0iRx^Wimmrjia(Dmi&M'S0km\znr^i^mu. wi 
i¥mm^\z^^ QOL i&rt£Uzm\s^ikm^^mt^:itii)^iii^^m!^(Diiim^^ 
M^n^. ^^0^mzM-r^mm}tLTFTARr(DV:fS>\^^m^f3im 

ppARr t^y'ay^-^-^^m^L. ae^i«^©^s<&$j^LT(.>5^i^u 
±:f^-EKR<Dv^>m. ]immmm(Dmi^n\zMv^(D^ofs.i^m^^t 
:6nma©wi?feofc. ^ommizmm^^x^mmomm^. lOQimz^m^ 

njt. (Nature 386:407-410, 1997^). ^Om^^m^mi^Bstm. ^t^i^^ 
15 mtj:E(DmmmtVxm^^<DU^y^ HBI#^*:LGl00268Rt>*LGD10697&^\ 

t. (2) M^mimmmm-^^x ob/ob sr^ db/db tigps4t*s >x u 
(3) ^n-^tm-nxitm^if^^mvu^^^pmu'^y ^ i^^mi^tTZD ^ 

20 #f fflS i RXR O U :y > K t PPAR r<DVi^>m in vivo J^IX in vitro X 

±':f^-(o^):»>}^tLxm<-^mmz'D\,^x\t. cn^T«s$nfcctfe. 

25 fg||0M¥ 

^mm\t. i^miimmRxsmmm<DfhmRif/^m\z^w^^m^M.}iirrc 
ib\zm^L. 77.n^Dij>, ^(Dmmt^m. mj\z^tiib(Dm^wi)-^i^u^ 

(#^¥1 0-3 7 7 9 0 5^. Maig^tti^PCT/J P/0 7 0 1 2). 
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wu uwdJAM PCT/JPOO/01497 

^mmwf)^ PEAR r u -fe y 3^ - (c^^ ujte^^©^^ t:mmr^ z. t ^^^t 

^ti:»bfC, ^<Dnmm\Z^^tM RXR 0U:*f>HT^?.77.iii:7PU> 
©2{4Rl[//^fc«4fi©7ic^S^&«mS{CckOM^Lfel§^'(^;&t, ppARr U 

< ^ e. nx vi^s: vigr L vi^MT a& , 

mmmim^^nmmmitm mmm^mm m^. m-b. wm. mm. m^R 
15 ^0km;mm:»>mmizmz^mmn:±m:^>. m^>. Rt;jffM;tf>$^tr 
f)i^/\>7.m^mmf)^^iiisi.u/x\tmwr^<D^m±-r^rctbiz. mmr^z 

20 mmofsmtamM 

m 1 i\:^m-n iz^^m^i^mmmmm-^^Mdh/ih t«^x)©#dc#M(7) 

^mti^<D-am\zi2m^<Ddh/dh'^ryx. iom(Dmmmf)^<=>usSB.L, -p®^ 

25 i^JtaUM;!)^ 720-740 mg/dl \ZtSi^X O iZ~m\Z^mz, -m^MMm. flfi©-^ 
^-^mt it'%!^-25 60 mg/kg ^-B-leliiinS-^ Lfco ♦ : 
l^mm. Mb^iK>-25iS#P„ **P<0.01 and ***P<0.001, in student t-test. 

mSit. it^^-l \Z^^ NOD -^^7.0) I ^HS^^^^ra^ 

^^■r. ♦ : Mmm. a : it^l^.l <D 25mg/kg □ : it^l^^l <0 SOmg^g 
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t KBS5>©2fi[BLt;/Xfi4^©7Kfi§«©7Km*^ - (c-c^s) 7;P4^;U^ 
b<tt7;i>^-;k TU-;k (c.-c,^) 7;p:^;i.7 u -;k -ch^coo 
-CH3C00 (Ci~c,5) 7;i/4^;k -c (=o) (c,~c„) tju^ 
15 ;k -c (=o) 7U-;k -c (=o) (Cj-c.g) 7;1'4^;i.7U-;k - 

C (=0) (CH2) i^isCOOH, 

i/;P7;Pxhh*giJi^0 3fi«lcttji^;a:ffi!lM m?Ht. xJU^y^ H) ^WL, 

$:Wt, 5M«7X3i?DU><»:TOClT*oTt)ct 
<. HTS-:,TfeJ:< (e:o<i:#77.Di^D>J>^iii^b^tl<i:Lia;itt)db:5) , 
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ORi 
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Xit. 

R'it. H, - (Ci-Cg) 7;WI/X«7;U'>-z:;i/, X\t-C (=0) (Ci 
~Cs) TJl'^^TSO ; RHl, - (Ci-Cs) 7 )l^)VXit7 JU'T-Jl. 
-CH2COOH, -CH2COO (Cj^Cs) 7)1^)1. -C (=0) (Ci~ 
Cs) 7;i/^;k -C (=0) (CH2) i^sCOOH, -n^y-(jix{t-('j::i 

2^^!^© PPAR © U > H «, OTSr-^tJ. 
77.ii7^y>Rj;-?-OSI^«:, ip-^, iC (1): 
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36 


-CH3 


CI 


37 


-COCH3 


CI 


38 
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^)iy.\t7)V^-)i. x\t-c (=0) (Ci-Cs) 7;wi'-cg^$nTv^T 

t>J;< ; R2«. H. - (C,~Cs) 7;WUX«7;Uy-;k -CHzCOOH, 

-CH2C00 (c^-Cj) 7;wk -c (=o) (Ci-Cs) 7;w^;k - 

c (=0) (CH2) i^sCOOH, -n^J^)Vy.\-i^V-U^J^)W:^V) • 

20 

Ascochyta viciae UE^^mt^ Z. t\ZXKim±-^ 
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wo 00/53563 PCT/JPOO/01497 

-Kifi 1972 ^\zmL^\^tz^i^m Ascochyta viciae *«ll4t" ^ iri^tlW 
(Tetrahedron Letters No. 25, 2541-2544) *Mfi77. n jyt W^\Z 
77.U^U^)y^%m^-t^> 77.3 'J Ascochyta viciae i^il^ 

\Z t) Nectria coccinea^ Fusarium 8p.» CyUndocarpon luddium^ C^lindrodadiiun 
ilidcola, Cylindrodadium sp., Vertidllium sp. ^©M^KISj^^iH^'f 5 

i3,\,\ 7Xny^yf>it Ascocyta viciae \Z^^mfiRmM<^'l^$>^o 

HDTxn:7^y>«, 7xn7^y >&ffl^!^K<hLT. ^o^-h^A 

Kor7^>Mj5^e>. ^m\zU':>T^7mKfi:^^nozt\z^Ki. ^^-r^^it 
ayyjy, mxs\z^niE><Dmmi^(D7->}iit. 7)i^=¥)Ut<Drcib\z%m^^^z 

:/t^O©M^HS:liVi, 7x-;k hU;k =^^xU;k h*7x-;k ±75^Jk 

fe%®i&-&tr. «BJfeS« (Ci-Cs) 7;wi/^L<«7;pyii;k ^n;i/^ 
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TXn^u^) yRUTT. uyyj ymmWi)^^^^ Ltz PPARr U "tz^^-o x 
07Ki?«Sr7;i/^;Hbbfc 2-0-methyl ^3l#:tt«<b^j^«k 0 PPARr U-fey^^ 




*KS*<«3tWfc7;i'*;wfc$n«. 




2fiO*eS'b7JU4^;Wt$n5. 
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CI 
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jm 

fllK^i£T^-&^M?:^-r^ t i&$g^Lfc (J. Antibiotics 24::fe 681-686, 1973 
5 JBlZ^ Jpn. J. Pharmacol. 25: 35-39, 1975) . $ ^ \t. ^sSSL&^<D'E 

DOCA iiSjfalE^ yh\zT7.nyy/ >^mo^-^r^t.skE.<D±^ 

immLt£\,^i)^>L^sk'^m(D^m&^m-^'^^::t^m^vx\^^^ (Eur. j. 

Pharmacol. 69: 429-438, 1981), 77. n 7 ^ 7 ym^'^Z.O^ O U'f^'^^m'tO 

10 7 T ^ u -tc^-r^ ppAR <DO:is>\it vxm mB^mmoymm^mmr^ 
-15. Mxmm\z^\i^x77.u^u^)>^ ^(^imikL^mms^mm^. mm. 

^ilT RXR L RAR ^^SB&^iii^ b;^^ Aii€^(D^^ &fflm«t?¥tttcii 

^^m<Dit^m<Dm'^x\i. jT^uy^jy^ 'f:omimm.-mmmw\t. pear 

U-fey^-Oi|#S6*I»J:«f>'KT*oT, l^^^y-f FX (RXR) mJ^:^-)VVy> 
7.-U^y-(>m (.BAR) ^JilZf^-^mmtLU^^K 7XZii7a^J><D^)Vz^ 

20 U.-feyiS'-X-/\-7 T 5 U -{iM-r^ PPAR RlX RXR ©j^J^^^tt^bL, ^ 

zjtjine,0i^atc-&#fr^5^S;{)t^tf e^n^. $ ^.tc ppAR75«#»(c^:^t-s^ 
^. PPAR t^^mz%mt^imommiiyms^^t\.\zm.m^M 
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5 HT«^< . /r< U >/1l^m BJ^RU^li^iC^S1-'5 PPARr S'foflfli'fk^ 
^t^^i)^±tl3:!^Wi'T!$>^. PPAR «ifilW¥?IMlia{Cf6^LTVi50T, PPAR 

NF-kB ^M'>^^-a-, Jltl^Ol§<4|J^5ga:#A^»I^T^5 (B. Staels et al., 
Nature, 393: 790-795, 1998 0 , *^ig{C;0^;;>it)-5>{b^tlHTT'^ 7J?•t^ 

»3jlVi3&t*-5fc86i:llt)ns. -r^att)-^, TZD^«PPARr U-feyi5'-S@^'(b 
15 l,.rc\z7n7ij^A\Z^-orc<^^Ltji\f^(D\ZML, *^HJ®lb-&Wi in vitro 

TfcPPARr 'Jir:/3'-{c^'&-r 5. 
MM 

=seoT©#tt, M^fij, ii^L ti':r^)m. mu tmu 

mmM^^u:^^BM(Dit^m'^ibur)^ ^ i^\z^0m(DKmmmm^. mw^^ 
x^mi^mmmf3iE^^^\^xh^^\ -mzmm±n^Lo^'Mmt. 
^ott^mm\zmcx. ^^BMo^if^i^^m 1-^99 (mm) mm,^ 
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a kg "9 T 0.1~20 mg/kg (C^ 0 > t < 0.2~5 mg/kg 
^ig^ftic0!KJ^^?£iiP;^TIS^T-5. ^©J:a;^j:mfig#i«, ^^J, ^^J, %m. 

25 ^'>;i/4 0^3{><*§. 

izmmr^t. »^±A*u77U--eiiiii3®jR$ns>6ie.Tfes. TKfcii^it 

19 



:$^^m<Dit^^(D^ o \zmzw^m-^^iii^(r>mmmmM'^t>i!bxM\f^m^. 7jc 

Tib -5, 



ym.m(DM\t. mitm^^f&>u-^nrziM&i^(D±i^m^^-'m^\z-^7s^ 
mm^$>^mmi^^w^\znmmM\zmii^rmmm^m-ftvx\,>^<Dx 

;iO>'!y7it««^fi«)iaiJia^jilC®iFbx>Ht)--l' >X13.J:D 

\mmm<Dmh^\zm\rTL^. mmmmnxwpx^t'Dmumzmmhx^m 
•^^mt^o •^^\zBm^mw^(D^mmii^:iL^)v^'-ut\^xi&<r>mm\zm 
\tn^n\z\t. mmt~i^\zmn-^nxn<. oto. mmzn^^iDm^^hm 
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mm I 

TX n 7 ^ y XDy- h H a 7 ^ >m36^ ^tK^S 2 ^f-OUH^m LTzv'^l 
)^u77suy=7j >\VA(0^ -5 \z^^ Vtzo y^^Miti- h^)^A o.l6g (4.0 mml) 
-tyiif. 0.7 ml tC^^L, 7m-^ll%m\yt£.ifi^ AgNOg (0.34 g, 2.00 mml) 

□ 7 ^ y >(0.2 g, 0.476 mmol)(D v:t^+l->J§IK (1.4 ml)<&jD^fe. 
^^jaT=^m*1iLfcm> 7K-v:t+1t>^^?§^(l:l)T?&f?L, -tz^-f M? 

p^i5'>^*7K, ia?B:ft^7KTdt#Lfc^, MgS04T^J^L, MJEEiilgLfc. SIS 
Srv'J ;^'5^;Un tl =yh.^ -ICj&Ht. vi' DJMiS' >: 7-t h >(60:1) 

fcJ;Di|^iSIUT5^hHn7xn77y > 0.047 g (JR^24%) 

it;^ 139.5-140.5^: IR (cm-1): 1680, 1635, 1555 'H NMR (ppm): 1.35 
(6H, s), 1.82 (3H. br s), 1.84 (3H, br s), 2.13 (2H, br t, J=7.2 Hz), 2.33 (2H, br q, 
J=7.5 Hz), 2.60 (3H. s), 3.40 (2H. d. J=7.2 Hz). 10.14 (IH, s), 12.69 (IH, s) 
"C NMR (ppm): 12.93, 14.44, 16.13, 22.03, 23.03 (probably two overlapping 
peaks), 27.05, 38.29, 88.10. 98.52, 113.14, 113.59, 114.21, 121.90, 125.76, 
135.03, 137.71, 138.12, 156.17, 162.15, 184.66, 193.30, 207.20 7tm^*f % 
mm.{%) C. 65.88; H, 6.54. imffl(%) C, 65.94; H. 6.50 



A. 4-a Ethoxvcarbonvhnethvl.2-amethvlascochlorin (1) : Vc^ik 27 
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7K^Yb•:^ h U '^7 A(60%, 23.1 mg, 0.578 mmol)$-^>^ >Tgfe^^, DMF (1 ml) 
\ZMM Vfc, Ztl\Z 2-0-methylascochlorin (0.220 g, 0.525 mmol)0 DMF(2 ml) 

^m^mTL. MUXSO^mt^Ltzm. •:fa^m^:L^)H0.064i mi, o.sts 

Ai70Vh^^7^- (SiOjlSg, ^4^1i->-@^i?X5^;U) {CctOMSSltT 0.204 
g(77%)© (1) ^#fc as a colorless gum) . 

IR (film): 1765, 1713, 1694. NMR (CDCl,, 500 MHz): 0.70 (3H, s), 0.80 (3H, 

10 d, J=6.7 Hz), 0.88 (3H, d, J=6.9 Hz), 1.31 (3H, t, J=7.0 Hz), 1.58-1.67 (IH, m), 
1.90 (3H, br s), 1.90-1.96 (2H, m), 2.34-2.44 (3H, m), 2.63 (3H; s), 3.65 (2H, d, 
J=7.0 Hz). 3.88 (3H, s), 4.29 (2H, q, J=7.0 Hz), 4.61 (2H, s), 5.39 (IH, d, J=16.0 
Hz), 5.46 (IH, t, J=7.0 Hz), 5.89 (IH, d, J=16.0 Hz), 10.42 (IH, s). ESMS 
(electrospray mass spectrum, positive) (m/z): 505 {(M+H)*, CjsHgjOe^Cl + H*}, 

15 507 {(M+H)*, CaHwOe^Cl + H*} 

B . 4-aCarboxvmethvl-2.amethvlascochlorin (2) : 27 
±iBT?# e. ntzO) (0.207 g, 0.409 mmol) p< ^ 7 - Jl/(6.2 ml) \zmm L , 20% 
^86:^7 U A7j<^Sg(l ml, 1.45 mmol)<^iP;^T. ^iST 2 m^^m^ Vtzo 
20 ^ 3N imr(: pH2 tCHSbfc^. X-T-;i.Ta{±J Lfco W^S^tK, ^fO:ft:^7K 

^W^ly^)tl^)Vti'7J^i7U-^Vif=7y^- (SiOjlSg, 5^^0D;)t^> 
-^i5^/-;W) fcJ;D^I3bT 0.122 g (63%)© (2) (Mfe)|*ll?ft^^4^jS, as 

a colorless gum) . 

25 IR (film): 1715, 1696. NMR (CDCI3, 500 MHz): 0.70 (3H, s), 0.81 (3H, d, 
J=6.8 Hz), 0.83 (3H, d, J=6.8 Hz), 1.62 (IH, qd, J=13.5. 6.0 Hz), 1.91 (3H, br s), 
1.91-1.97 (2H, m), 2.34-2.45 (3H, m), 2.63 (3H, s), 3.62 (2H, d, J=6.9 Hz). 3.84 
(3H, s), 4.65 (2H. s). 5.42 (IH, d. J=16.0 Hz), 5.43 (IH, t, J=6.9 Hz), 5.89 (IH, d, 
J=16.0 Hz), 10.42 (IH, s). 
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mms 

4-a(4-Carboxvbutanovnascochlorin (4) : ^t'a^ 29 
ascochlorin (0.150 g, 0.358 mmol) &^S7KtfUi^> (1.5 ml) \Z^ML. 4-i? 
5 ^ 5 y tr U >(4.4 mg, 0.036 mmol) t^)V^ ;i'mil*«^(0.049 g, 0.430 
mmoDSrm^. Rf^m^ 5 OW-^tm^^^ IN mk^tW^X tL. B 

77^- (SiOjlSg, ^^■^>-mmJi^)l) J3J:0*t$3LT 0.081 g(42%)« (4) 

10 tim^m^tvxmtzo 

mp 120-123*0 IR(KBr disc): -3000, 1771, 1711, 1649. NMR (CDCI3, 
500 MHz): 0.70 (3H. s), 0.81 (3H, d, J=7.0 Hz). 0.83 (3H, d, J=7.0 Hz), 1.59- 
1.66 (IH. m), 1.88 (3H, s), 1.89-1.96 (2H, m), 2.12 (2H, qui, J=7.2 Hz), 2.34- 
2.45 (3H, m), 2.55 (2H, t, J= 7.2 Hz), 2.65 (3H, s), 2.76 (2H. t, J=7.2 Hz), 3.42 
15 (2H, br d, J=6.0 Hz), 5.35 (IH, t, J=7.0 Hz), 5.39 (IH, d, J=16.0 Hz), 5.87 (IH, 
d, J=16.0 Hz). 10.30 (IH, s), 12.54 (IH. s). 

mm4 

4-aisonicotino vl.2-amethvlascochlorin (5) : it-^i^ 31 
20 2.amethyla8cochlorin (61.3 mg, 0.146 mmol) i£il7Kt!'Jv> (l ml) 

ML. ltlk'fy-35^y-r;UiaK*g (71.7 mg, 0.403 mmoD^iDA^c. Kf^^m^ 

25 i:]^')lt}yl^^n-^h^yy4~ (SiO^lOg, ^=^-y->-MX5";W \Z^K>mn 
UT69.3mg(90%)© (5) ^ntc («lfe*!iP?ftt»itlM, as a colorless gum) . 

m(film): 1760, 1710, 1700. NMR (CDa,, 500 MHz): 0.69 (3H, s). 0.76-0.83 
(6H, br), 1.59-1.64 (IH, m), 1.65 (3H, br s), 1.85-1.96 (2H, m), 2.32-2.45 (3H, 
m). 2.67 (3H, s), 3.39-3.50 (IH, br), 3.50-3.63 (IH, br), 3.88 (3H, s), 5.29 (IH. d, 
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J=16.0 Hz). 5.34 (IH. t, J=7.0 Hz). 5.82 (IH. d, J=16.0 Hz). 7.79-7.99 (2H, m), 
8.87 (2H, m), 10.49 (IH, s). ESMS (electrospray mass spectnun, positive) 
(m/z): 524 {(M+H)*, CaoHa^NOs'^Cl + H*), 526 {(M+H)% CaoHg^NOs^Cl + H*}. 

5 mms 

4-Q-Isonicotinovlascochlorin (6) ; ita^ 30 

ascochlorin (0.200 g, 0.494 mmol) ^M7KtrUv> (l ml) Mt^ 
V-nj-/^)VimM. (0.242 g, 1.36 mmol) $rjtlP^;t. SJi&^^<&^igT 3 

y')Vi}^'E>nm^a-r^z.t\zj^ommbx 0.199 g(79%)<D (e) ^m^^^tLx 

mp 119-121'C IR(film): 1752, 1711, 1642. NMR (CDCls, 500 MHz): 
15 0.68 (3H. s). 0.79 (3H. d. J=7.0 Hz), 0.81 (3H, d. J=7.0 Hz), 1.59-1.65 (IH, m), 
1.68 (3H, br s), 1.86-1.96 (2H, m), 2.33-2.44 (3H. m), 2.69 (3H, s), 3.34-3.46 (IH, 
br), 3.46-3.60 (IH, br). 5.29 (IH. d. J=16.0 Hz). 5.36 (IH, t, J=7.0 Hz), 5.82 (IH, 
d, J=16.0Hz), 8.01 (2H, br d, J=4.6 Hz), 8.85-8.95 (2H, br), 10.35 (IH, s), 12.60 
(IH, s). ESMS (electrospray mass spectrum, negative) (m/z): 508 {(M-H)\ 
20 CaaHajNOs^'^Cl - H*}, 510 {(M-H)". CjsHajNOs^'Cl - H^. 

mm 6 

A. 4-aAcetvl- 2-amethvascofuranone (8) : it^(^ 27 (Pm^iji 
4-0-ascofuranone (0.301 g, 0.651 mmol)iJ:7-fe h >(2 ml)tC^^L, mMtl U 
25 '^7^(99 mg, 0.716 mmol), 3 ':7'fl:;^5^;U(0.0484 ml, 0.781 mmol)^linx.T 2 1^ 

^EEaSSb, BW^i^^Jtjyjlij^Ai^n-^h^yy^- (SiOjlOg, 
1^->-S^B6x5^;W HJ;D«SSbT75.5mg(24%)© (8) ^t#fc (life^Sitft^^ 
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^M, as a colorless gum) . 

NMR (CDCI3, 500 MHz): 1.22 (3H, s), 1.28 (3H, s), 1.64 (3H, s), 1.77 (3H, br 
s), 2.04 (2H, t. J=7.8 Hz), 2.09-2.20 (2H, m), 2.35 (3H, s), 2.39 (IH, dd, J=18.2, 
10.0 Hz), 2.47 (IH, dd, J=18.0, 6.2 Hz), 2.63 (3H, s). 3.33 (2H, d. J=6.5 Hz), 
5 3.83 (3H, s), 4.52 (IH, dd, J=10.0, 6.2 Hz), 5.08 (IH, tq, J=6.5, 1.3 Hz), 5.52 
(IH, t, J=6.6 Hz), 10.44 (IH, s). 

B . 2-amethvlascofuranone (7) : it-^^ 27 
±Tt#^c(8)(63.5 mg, 0.133 mmol)^;* / -;K4.2 inl){C:igfi|L, l%7miti- 
10 h U "^7^*^^(4.2 ml, 1.05 mmol) 4 m^tmLfto Klt^Wi^ 2N 

T h ^ ^ 7 ^ - (siOj 10 g. y-mm:^=^)V) j; o Mia b t 52.1 mg 00%) 

15 © (7) ^mtz (il^*!iSI?ft4^!^K, as a colorless gum) . 

IR(film): 3390, 1756, 1686, 1564. NfMR (CDCI3, 500 MHz): 1.22 (3H, s), 
1.29 (3H, s), 1.64 (3H, br s), 1.80 (3H, br s), 2.06 (2H, t, J=7.5 Hz), 2.12-2.22 
(2H, m), 2.40 (IH, dd, J=18.0, 10.0 Hz), 2.47 (IH, dd, J=18.0. 6.5 Hz), 2.66 (3H, 
s), 3.42 (2H, d, J=6.6 Hz), 3.82 (3H, s), 4.53 (IH, dd, J=10.0, 6.5 Hz), 5.20 (IH, 

20 tq, J=6.9, 1.2 Hz), 5.51 (IH, t, J=6.9 Hz), 6.35 (IH, s), 10.37 (IH, s). ESMS 
(electrospray mass spectrum, negative) (m/z): 433 {(M-H)', Cj^HjiOg^'a - H*}, 
435 {(M-H)-, C^^Hg^Os^Cl - H*}. 

PIS 7 

25 4-Q-(4-Carboxvbutanovl)ascofuranone (91 ; 'fba'^ 15 

sacofaranone (0.100 g, 0.238 mmol) <&il7KtfU>'> (1 ml) iC^^b, 4-S^ 
;*5';i^7^y t!Ui^>(2.9 mg, 0.04 mmol)i:^;i/:$';i.agi^7lc<^(0.033 g, 0.490 
TDmo\)^1SaX1t, OX:'^-mmm.. lNigBS?&in^TpH2<hL. 

25 
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^^-r- (SiOjlOg. ^^-^y-mWiX^M t«kOi^SLT0.040g(32%)© (9) 
(ilfi3teii?ttt^#lM. as a colorless gum) « 
IR(film): -3000. 1752, 1713, 1638. NMR (CDCls, 500 MHz): 1.23 (3H, s), 
1.29 (3H, s). 1.63 (3H, br s). 1.74 (3H, br s), 2.02 (2H, t, J=7.5 Hz), 2.11 (2H, 
qui. J=7.0 Hz), 2.12-2.17 (2H, m). 2.37 (IH, dd, J=18.2. 10.0 Hz), 2.44 (IH, dd, 
J=18.2, 6.3 Hz), 2.54 (2H, t, J=7.0 Hz), 2.65 (3H, s), 2.76 (2H, t, J=7.0 Hz), 
3.24-3.31 (2H, br), 4.55 (IH. dd. J=10.0, 6.3 Hz), 5.07 (IH. tq, J=7.0, 1.5 Hz), 
5.50 (IH. br t, J=7.0 Hz), 10.30 (IH, s), 12.52 (IH, s). 

mm 9 

4-Q-Isonicotinovlascochlorin (10) ; it'a^ 14 

ascofuranone (0.200 g, 0.476 mmol) *il7KtfUe/> (l ml) mt 
-f VZin^y^)VmBM (0.233 g, 1.31 mmol)Srlin;lfCo SlSl^^^^iST 1 n^i 

uTh^f^y^- (siOj 10 g. ^^v>-mwtj:^}v) 0 mm 0.135 g (54%) 

O (10) timit (^feJtellfftJKtlM. as a colorless gum) » 

IR(film): 1756, 1644. NMR (CDCI3. 500 MHz): 1.21 (3H, s), 1.28 (3H. s), 
1.53 (3H, br 8). 1.62 (3H, br s), 1.88-1.97 (2H. m), 2.02-2.12 (2H, m), 2.35 (IH, 
dd, J=18.0, 10.0 Hz), 2.42 (IH. dd. J=18.0, 6.3 Hz), 2.69 (3H, s), 3.21-3.33 (IH, 
br), 3.33-3.46 (IH, br). 4.51 (IH, dd, J=10.0, 6.3 Hz), 5.09 (IH, br t, J=7.0 Hz), 
5.48 (IH, br t, J=7.0 Hz). 8.00-8.02 (2H, m). 8.89-8.91 (2H, m). 10.35 (IH, s). 
12.60 (IH, s). ESMS (electrospray mass spectrxmi, negative) (m/z): 524 
{(M-H)-. C29H32N06'*''C1 - H*}, 526 {(M-H)', CasHa^NOe^'Cl - H*} 

-^^fvl^k^J^-l, 63mg. ±X^-tUJL-h 'V)V\i^> lOmg, li^^vU 
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10 mg, i: 3 1)5 C XMB 40 mg. L- 1 h* d^^v^d tf;Hz;i/o>-;;^(PO-30) 
50 mg, h K □ S^+yp e;i'ii;i/P-X.SL 12 mg, ^iSa-k;PP-;^ 46 mg, 

;tf;i/jH^->;<5^;i/-fe;up-7> ••:^^U'^Ai^ lomg, 7.^y^)ymti)\^i/'0K 3 

mg, iJ'Jl/i? 6mg<£^trJ;'P^Mi^S:?i^L, Jg^feMO twM^bLT^&^^JT^L 
5 T^mtTt. 

m¥\^tz.\^-^^.\\. 63 g IC^H 50 il^^ A, □->7.^-^60g, L-kKP4^ 

'>ypt!;Hr;i/P-X30g, t HP^>'yptf;nz;i/D-X-SLi2g, ^^i^^B■t 
10 ;i'p-X46g, ;^;P4^=^v^5"jnrjup-xn:^hU'^Aigiog, xx7U>i? 

15 'fk'&«|^-21, lOOg, MMS-k;i/P— X70g, ^tl35g, 

p-X- :^7;i^'>'^A*l7o g, n~->x^-^7o gRUT.T'T^iymr^i^^i^O 

A 5 g ^^g^L, ^feiiO lCjT^LT-iS;&t 0.35 g ©^J^HMLfCo 

iJ'-ite^y^X^ PPARr^S-/57;5 COS-l «tC^ALfc^, 

25 :O«PPARS:ft-LTJta^0|g^?&iIiaibTVi§Ilt^^tT(ri§. 

COS-l mik^O'f'yT.B. H«A : atfe^^Ati Life Technologies tt® 
LipofectAMINEl^m^rfflViT^JiiiDUff ofc. IXlO'^cDM^^ 10%'^v'flaie 
Jfil«<£-^tf 2 ml u ©ft/jNJ§^(DMEM)(C:«-tl[$-e:T 35 mm h U 

Jni»c:siitLj2.i^, ^^:^xji?M4'T 17 nf^^mhfc. ^t^iiS^&I^SL, '^h 
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U m\zm UTli^SBBS t: U >m^a^*i7K(PBS)"Ci5fe# bitm. lipofectAMINE 

5 4 mg, 2 mg '^tyS/hjfilWi^flfe, OptiMEM(Life Tecnologies tt)500 ml t 
LipofectAMINE 50 ml tif^t^Lfz OptiMEM 500 ml 5)35^ CUbM^ VT. ^ 
15 ^J-F^^iaLfe. ZOm^tt^ 100 ml t OptiMEM 400 ml ^M-^LX^ h 

h u jiii>i)^ e.®§i LTi^su. mikmrnmLtcskm 10% twm^m^^t^ dmem 
10 mm^^x. 37x:i!2ommmmiyrz, ^^mmtLrmt^f^mm. 11, 12 

^ h UM©^ffl!*®§ILTl^*Lfc:^, 250 ml (Dmmmmmmm. (25 mMTris 
phosphate buffer (pH 7.8), 2 mM 1,2-diammocycio-hexane-N, N,N',N'- 
15 tetraacetate, 10% glycerol, 1% Triton X- 100 SrJP A, 5}?UXT>TiaB 

(15,000 rpm, 2 min)Lfe±«$aiJ:tffl©Sii^t Life. 20 ml <0±m\Z 100 ml O 
;i''>7x^— ifSa^^(2.14 mg Co-A. 100 ml 470 mM D-Luciferin, 200 ml 530 
mMATP,2ml(DDTT-Triciiiebuffer(pH7.8)^^JnL, 7 ^-^-iATFO 

•fefS'J^fCti, Luminescent /3-galactosidase detection kit II (Clontech)&ffll'iT, 
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+ + + + : <10«M£lTlCjgtt^b®tf-^/i)«*5 
+ + + : lO-^-lO-^MIIfiittfbcDtf-i^dtfe-S 
+ + : 10-«~10-''M{Cffitt{t<Dtf-^30<feS 
+ :>10-»MJc:e-i7;^>t^5 . 



mmmmiz^crcmmm^mivmw:mmLTi^3^^mM\.rz, mm Ltcmm 

XTD>.7irx-l> (DOCA) *10 mg/kg^TS4L;to ^I^TJC'^-fXiJ' 
lfllBEtt^^{C±#L3jig{3ttTOJlll£E75« 180 mmHg ^mpLtZo HiiS*^e> 
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9HWt^LTWjmm<D^^^^rzo MMmnmrnt. t^x(Dmmzmmm^mtb, 
-^<Dmmmw]m$>rc o 1.72+0.74 m(mean±sE)(Dmmm^^Pi. msts. 

0©ffiiMJi«¥1^0.51±0.37<@(mean±SE)TSofc. *^?g©^k^«^«, 

^b'&ti-i7 om^iiimmmmm-^'yT. c57BL/ksj db/db iz^n^^n^mo^ 
^tmmmmmmm^^'Ao^-oummxmmLtzo 30-32 js^cdsh* db/db 

(Dmi}m\t. mmo) o.i%i?*§. Mmmnhmm<D7th>^mKH!)^nrzm. 

mm&^Lib-<fto'A(o 5 Bmtfhmm\zit^(^'n ^ o.i%m^v^mn^^^ 
fzo 4 Bf^. s^mmmzmLxmrnbrf)^^. 20-24 be 

(^5Brmnzso.i%it^m-n^^mm^^rzo db/db v^x^ftni^-vfc 

^f}-^u^oiz. it'^m-n ^mn\zu^LT^^:s>t. mm. mmmmR-a^mm 
Mmmratit-^T 5o%u^Tm^ti-i7 m-^mvmM^mr^ n tf}^t>f}^^. 

Wmm250 ^^A(D0^7.^~mm^y h\ZXhU':/hVhiy> (50 mg/kg) 
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hUy'hVh ->>^4©it^7&^ e)-B-|Hl, 100 mg/kg fc*73*A^tCM 

Lxmn^^btco W}mt7BQt 14 BB\zmm^-z^\z 24mmumv. 24 
'tn\t7B^T4.im. i4S@-e4.5fg{ciijDUfc. cntc^tL, -fb-^^^-is-^ 

7BgT'41.4%> UBU'V4S.e%tmM\zm^UK 

^mMWM(Dmmmim'^Mmmt\t^m 1.5 ^uttupu, it^m-i ^^mx'\t 
mi^mnmrntit^ 7 0 g-e 14.3%, u b g-e 23.3%^n^*nwiticMi!> tfc. 
<*aiijjnttMas^30« 80 grMr$>^<DizMb. mmmMmm\tmi)^\z is g/ 

%>{)^}6^t)?>-r 30 g/)io#aiii)fl^^bfc. -fb'&^ii-i 0^#ic<:koTi-^»efc# 



E6. 





^^B 




^b^ti-i^#^ 




(g/rat) 


7 


38.4±1. 7 


32. 9 ±1.9* 


27. 0±3. 2* 


14 


42. 5 ±1. 7 


32. 6 ±2. 9* 


26. 8 ±0. 9** 


(ml/rat/day) 


7 


169. 5 ±7. 6 


99. 9 ±13. 0*» 


41. 6±1. 1** 


14 


189. 6 ±5. 7 


106. 9 ±18. 0** 


42. 4 ±1. 0** 


(ml/rat/day) 


7 


128. 5 ±5. 3 


74. 6 ±6. 4** 


19. 8±1. 7** 


14 


159. 8 ±5. 3 


79. 7 ±12.5** 


17. 5 ±0. 8** 


(g/r at/day) 


7 


8. 85 ±0.36 


5.39±0. 55»* 




14 


12. 05 ±0. 38 


5. 78 ±1. 09** 




(g/rat) 


7 


291.0 ±4. 7 


307. 7 ±4. 8 


350. 4 ±10. 2** 


14 


292. 5 ±4. 2 


318. 3 ±6. 8* 


370.4 ±10. 2*» 




mmit^^-i^^u. n=8. mnt^mm. n=5 



*P<0.05, **P<0.01, in Student's t-test. 
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10 P(D 12 ji^ db/db -^OT^m^m^^ 6>^jfii mmw^jsmmnA too mg/di 

bXjg^y— vlCTOLfco.'fb^tl-25«— B— 0, 60mg/kg^^iPS#Lfco 

5 mmmihi)^ ?>i. 2, 3. 5, TstxioBS ns^jiiRj&i e» lt jfiiis 
10 

mm. -gP«r^b^lb-150mg/kgS#P, -p^^b^tl-1 (25mg/kg) 
0©-g^^'fb^!^-25 (50mg^g) ^-^PtLfc. {b'&i^-l RZ/^b^«K!-25 2% 

^*Lfc (S3). 

mmm i o 

fcPPARr U-by^'-{c*^Bj©<b^jfedti^^"r'575^^5*^&^^bfc. ^4fc: 
ia7!>^e>HJ^75^;^j:J;e){c*^Hj(D^b'&i^«in vitro Tt>PPARr 'J-feyi5'-(c:^-& 

25 

mmmi 1 (m:»>'^^x<Dit^ns!i.i\z^:s>mmjk^m.±) 

32 



wo 00/53563 PCT/JPOO/01497 

m^^mvu\rmit. m^MmmtLtc, :»>mm<D^m2 4mf^m^^B-D0 
m\zit^!^-i ^"tn^n ioo~4oo mg/kg ^mmm^^ ^ d o-mtit^^ 
•i^^^i^mm'v$>^o.i%y^->.8o (0.2 ml) o^^^^Lfzo :ff>mm^ 



m.1 . -fb-^ifei- i t;j:5fi:tf>-7'^7.<Di§i4'#ig)a]fa!^KBih^ffi i.w^±mm.Wkm 



(mE/kR) 


(g/mouse) 


(mK/dl) 




jfiltf TNFo 


0 


40.0±1.0 


401.1±73.8 




MM 


100 


38.0 ±1.0 


258.2±53.2 


NS 


+++ 


200 


36.7±0.7 


185.1 ±26.2* 


P<0.02 


++ 


400 


31.3±1.1 


99.1 ±18.3** 


P<0.002 


++ 


0 (IE^*fMI¥) 


30.0 ±0.5 


47.7 ±3.5*** 


P<0.001 


+ 



a) Student's t-test. (n=8) 



ymm^^CO TNFaia^4lcailcJ:5(a)^{b5j;SCD©ji, (b)5|cMiia«lfc*ttS-1' 
-1 tt:^>«{CJ;STNFaS4<&iJllMtTViS;it*J^$tlfco 
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^ (D m m 



1. 7Xnyyy> : ^n\z7xnyyy>mm^Xii7Xzi^n^j>m 

<H7;u^-;k 7U-;k (c,~c,s) 7;i.+jU7U-;K -ch^cooh. 
-CH2C00 (Ci~Cis) 7JU^;k -c (=0) (c,~Cis) 7;i/=^;k 
-c (=o) 7U-;k -c (=o) (c.-Cis) 7;u4^;i/7U-;k -c (= 
o) (CH2) .^isCooH, -ii5"y<;ux«-ry:::ii?-y^;u;5^e.;i-5S^j: 

^^T^S, ^F^Uizy^-PPARcD'J;^j>H. 



Ri(i. H. - (Ci-Cg) 7)\^^}VX\t7)V^-)V. Xit-C (=0) (Cj 
-Cj) 7;i/^;i/-CfeD ; 

Rjti^ H. - (c,~C5).7;i.:^;i'X«7;P':r-;k -cHjCOOH. -c 
H2C00 (Ci~Cs) 7;wk -c (=o) (c.-Cj) 7;u=t^Jk -c (= 

O) (CH2) j^bCOOH. -Zi^^y-fjl/XH-rv-l^^^yOTfeO ; RtJf 
Rati, HXfiC I -C^S 



[set. 
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3 . ^ : o OR, 



5 Xf)K 

R,«, H. - (C,~Cs) 7)l^)VX\t7)V^=:}l^. X\t-C (=0) (C 

10 R2«, H, -CH2COOH, -CH2COO (Ci-Cg) 7;Wk -c 

(=0) (Ci-Cs) 7;Wk -C (=0) (CH2) i.gCOOH. 



15 X\tX-A^, 




0 ; 



R,«, H. - (Ci-Cg) 7)l^)lX\t7)V^::i}W Xit-C (=0) (C 

20 R2«, H, - (Cj-Cj) 7;wux(*7;^^^;k -cHjCooh, - 
CH2C00 (Ci-Cg) 7;p^;k -c (=o) (c^-Cs) 7;wk -c 
(=0) (CH2) i^gCooH, -u5'/-f;i/x«'ry-ii5'y-r;i'T*o ;R 

R3«, HX«C 1 
25 T^^n^^k^tl. X«^(Dg^,i:LTIf^T^^i^, 
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RHt. H. - (Ci-Cg) 7;i'+;uxtt7;p^-;k xit-c (=o) ic, 

~Cs) 7}V^)Vr$>K) ; JiLlK 
R^tt. H, - (Ci-Cg) 7;WK -CHzCOOH, -CH2COO (C, 

5 ^Cg) 7;p:^;i^, -c (=0) (Ci-Cg) 7;p^jk -c (=o) (cHj) 

^<&l^<) ] 

10 

X^i 5 ^{^lem©^!^ U -t y^J'-PPAR O 'J > K t . g^i: 

mm : skm. mm. ™, mm. mmRx^mm^^tsm^oy^ik^m. mmz^ 

25 

8. mm^>'tr)w\>:^&mmm^iS(.zs/xitmm-^(o^m±'r^ 
rzibiz^^umom^m 1 . 2 xtt 5 mzmmcDmn u ±zf^-PFAR <DVis> 
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5 

1 1 . mB.x\timti\ < >x u ywmL^mzis:.^ n sums^^^tfum 

flf5^:jfiilf» SFM. ™, iiSii, liWRrKPlll{*^triiig©iittiJ^5£> MtKfcg 

i^Tm^x^^mmtthiz. m%mm\zn-^-r^:it^'^ts. mib;^^. 

25 m^:^ ID, 1 1 1 2 lc|2®©;^j*. 

1 4. m^mmzisn^^p^^j-t^^-FPAR ^j:»y]^^^^<omfRmmo) 
^^omm\z^y)^m-^n^mmxitmm(DmmRzs/xit^m<D7ttb(D. mm 
izQ:ommtvxff^-v^^w^m<^^t^\zm\^>^. mmRU/xit'f&jcDrc^ 
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5 ^-g ; Ik's, jffn, wsi> Kis, m'SRzsmm^^tsmi§<Dm'^0km. Mtxti 

10 16. ^^W}mz^\f-f^mm^>tr)w\yx^Qmmi!)^^imz}^yxitm^ 
^^Rz^yxim^-r^(o^m±-r^rciibiz^^rs.m<Dm7^tmi. 2, sx 

m^m 14, 1 5 x« 1 6 {ciB®cD<5gffl. 
1 8 . m^mmzm^mn u -ti/iS'-ppAR u Hfe^itoiieif ^© 

zx\t4 \z§im<Di\:^!\^(Dmm. 

25 #fs : jfii^, iffsg, nas, JiifRucj^iii^^tfiijs©iii40^iE, ms-xz^ 
'^^'^^mz^m-^'m.m.^^timLm. ^m:»>mm\zmz^mmn ; 
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it5(^« 18, 1 9 Xtt 2 0 tcElfeOM. 
2 2. mm-t:/^ -PPAR © 'J :y > K t LT^tg Rltg?5:{|:^tj tjia^ij/ > 
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•P<0.05 and ••P<0,01, in Student t-test 




••P<0.01 and •••P<0.001, in Student t-tcst 
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Box 1 Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This international search report has not been established in respect of certain claims under Article I7(2)(a) for the following reasons: 

1. ^ Claims Nos.: 10-17 

because they relate to subject matter not required to be searched by this Authority, namely: 

The subject matter of claim 10-17 corresponds to **a method for treatment of 
the human body by therapy" (PCX Rule 39.1(iv)). 



2. Q Claims Nos.: 1,6-22 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be earned out, specifically: 

(See Extra Sheet) 



3. n Claims Nos.: 

because they are dependent claims and arc not drafted in accordance w ith the second and third sentences of Rule 6.4(a). 
Box II Observations where unity of invention is iacldng (Continnation of item 2 of first sheet) 
This International Searching Authority found multiple inventions in this international application, as follows: 
(See Extra Sheet) 



1 . Q As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. □ As all searchable claims could be searched without effort justifymg an additional fee, this Authority did not mvite payment 

of any additional fee. 

3. □ As only some of the required additional search fees were timely paid by the applicant, this international seaich report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. 13 No rwpiiredadditioiMlseanjh few were timely paid by the applicant. Cons^^^ 

search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Claims 1 to 9 and 18 to 21 
(As stated in Column I-l, claims 10 to 17 pertain to a subject matter which 
this International Searching Authority is not required to search.) 

Remarlc on Protest Q The additional search fees were accompanied by the applicant's protest 
No protest accompanied the payment of additional search fees. 
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It IS unclear how far compounds are involved in the category of "ascofuranone 
homologs and ascochlorin horaologs having at least an orcyl aldehyde moiety wherein 
the hydrogen atom(s) of the hydroxyl group(s) at the 2-position and/or the 4.position 

of the orcyl aldehyde moiety are substituted by C1.15 alkyl, isonicotinoyl etc " 

as described m claim 1, in addition to the compounds represented by the formulae as 
set forth in claims 2 to 4. 

Therefore, invention as set forth in claim 1 and inventions as set forth in 
claims 6 to 22 with citation of claim 1 are unclear. 

It is unclear how far diseases/conditions are involved in the scope of "diseases 
or conditions which can be ameliorated by regulating the transcription of genetic 
information depending on the nuclear receptors PPAR's" as described- in claims 6 10 
and 14, in addition to the diseases/conditions as cited in claims 7, 11 and is'and 
the diseases/conditions as particularly disclosed in the description. 

Regarding claims 1, 6 to 9 and 18 to 22, the International Search has been 
practiced on the compounds represented by the formulae as set forth in claims 2 to 
4. Regarding claims 6 and 14, the International Search has been practiced on the 
diseases/conditions as cited in claims 7 and 15 and the diseases /conditions as 
particularly disclosed in the description. 
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Continuation of BoxU 

As will be described hereinafter, the International Searching Authority has 
recognized that this international application has four inventions. 

• Among inventions as set forth in claims 1 to 21, those wherein the "ligands 
of nuclear receptors PPAR's" are novel compounds. 

• Among compounds as set forth in claims l to 5, those relating to publicly 
known compounds. 

• Among inventions as set forth in claims 6 to 21, those wherein the "ligands 
of nuclear receptors PPAR's" are publicly known compounds. 

• Invention as set forth in claim 22. 

Inventions as set forth in claims 1 to 5 are inventions relating to compounds 
per se which are "ascof uranone ; and ascofuranone homologs and ascochlorin homologs" 
having properties as "ligands of nuclear receptors PPAR's" and these inventions involve 
two concepts, namely, inventions relating to publicly known compounds (for example, 
compounds #1-6, 8-13, 16-26 and 32-39 as described in the description; the same will 
apply hereinafter) and inventions relating to novel compounds (for example, compounds 
#7, 14, 15 and 27 to 31; the same will apply hereinafter). 

Inventions as set forth in claims 6 to 21 are inventions relating to use of 
"ascofuranone; and ascofuranone homologs and ascochlorin homologs" based on a finding 
that the "ascofuranone; and ascofuranone homologs and ascochlorin homologs" as described 
in claim 1, 2 or 5_are "ligands of nuclear receptors PPAR's" and involve two concepts, 
namely, inventions relating to novel use of the publicly known compounds and inventions 
relating to use of compounds which are considered as novel compounds. 

Invention as set forth in claim 22 is an invention relating to novel compounds 
per se which are Schiff bases of the above -described "ascofuranone; and ascofuranone 
homologs and ascochlorin homologs" as set forth in claim 1, 2, 3 or 4 with "amino group 
of serum protein" and different and independent from the above described "ascofuranone; 
and ascofuranone homologs and ascochlorin homologs". In addition, this invention is 
not an invention with the use of a finding that the above -described "ascofuranone; 
and ascofuranone homologs and ascochlorin homologs" are "ligands of nuclear receptors 
PPAR's". 

Now, the relation among the concepts of the five groups of inventions as described 
above will be discussed. Inventions relating to novel confounds, among the compounds 
as cited in claims 1 to 5, and inventions wherein "ligands of nuclear receptors PPAR's" 
are novel compounds, among the inventions as set forth in claims 6 to 21, have a technical 
feature in common contributing to the prior art in the point of providing common novel 
compounds. Suchbeing the case, these two groups of inventions are considered as relating 
to a group of inventions so linked as to form a single general inventive concept. 

However, it does not appear that there is a technical relationship between 
inventions relating to piiblicly known compounds, among the compounds as cited in claims 
1 to 5, inventions wherein "ligands of nuclear receptors PPAR's" are publicly known 
compounds, among the inventions as set forth in claims 6 to 21, and invention as set 
forth in claim 22, and inventions as set forth in claims 1 to 21 wherein "ligands of 
nuclear receptors PPAR's" are novel compounds, involving one or more of the same or 
corresponding "special technical features (technical features clearly showing the 
contribution to the prior art made by the inventions as set forth in the claims as 
a whole) " . Such being the case , these groups of inventions are not considered as relating 
to a group of inventions so linked as to form a single general inventive concept. 
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